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Abstract

Over the past 40 years of reform and opening up, China's economy has achieved
rapid development, among which the industrial sector has always been the leading
sector to promote national economic growth. However, the industrial growth model of
high input, high energy consumption and high emissions for a long time has caused
serious energy depletion and environmental pollution, and energy and ecological
carrying capacity are close to the limit. Therefore, it is necessary for China to find a
sustainable way to achieve economic development while protecting the environment.
The promotion of total factor productivity in green society, which takes both economic
benefits and ecological benefits into account, is also a huge force to promote high-
quality economic development. The increasing of green total factor productivity, which
both give consideration to economic benefits and ecological benefits, is a momentous
driving force for high-quality development. It mainly grows through "technological
progress" and "technical efficiency". However, technological research and development
is characterized by high investment, long cycle and high risk, which inevitably requires
financial support. The financial system in the agglomeration zone is relatively perfect,
which can reduce information asymmetry, promote resource reorganization, stimulate
investment and construction, and thus better serve technological research and
development. This paper analyzes the impact of financial agglomeration on industrial
green total factor productivity, which is of great significance to promote the green
ecology and economic development of China's economy and society.

By summarizing the existing literature on financial agglomeration, green total
factor productivity and their relationship, it is found that domestic scholars have carried
out in-depth and comprehensive research on the influence relationship and mode of
action between financial agglomeration and economic growth, and achieved rich results.
However, the research on the impact of financial agglomeration on green total factor
productivity is still in the preliminary exploration stage, and the existing literature on
the impact relationship and mode of action between the two is insufficient, as well as
the research methods adopted need to be improved, so it is obviously necessary to carry
out further research and analysis.

Therefore, the Global Malmquist-Luenberger (GML) index based on directivity
Distance Function (DDF) is used to measure green total factor productivity based on

industrial enterprise data of 30 provinces (municipalities and autonomous regions) from
Il



2003 to 2019, and further decomposed into green technological progress and green
technological efficiency. Detailed analysis is carried out at the national and regional
levels. Meanwhile, combined with the theoretical influencing mechanism of financial
agglomeration on green total factor productivity, this paper conducts an empirical test
on the influence of financial agglomeration and green total factor productivity by
constructing SYS-GMM dynamic panel model, and analyzes the internal path of its
impact. The results show that :(1) during the sample period, China's green total factor
productivity shows a rising trend as a whole, and decomposition technological progress
is an important driving force for its growth. The overall green total factor productivity
shows a rising trend, and decomposition technology progress is an important driving
force for its growth. In the same period, the improvement of industrial green total factor
productivity of provinces and cities in eastern, central, and central and western China
also showed great heterogeneity. The level of green total factor productivity in eastern
China is the highest, and the improvement of it is more prominent, while the
improvement of green total factor productivity in central and western China needed to
be further improved. (2) From the national level, financial agglomeration significantly
promotes the improvement of green total factor productivity, mainly through promoting
green technological progress, but financial agglomeration is not conducive to the
improvement of green technical efficiency; (3) From the regional level, although there
are obvious regional differences in the impact of financial agglomeration on green total
factor productivity, the eastern region and the western region have a significant positive
promotion effect between them, while the eastern region has a greater promotion effect,
but there 1s no significant effect relationship in the central region. In terms of internal
path, the eastern region promotes green technological progress and improves technical
efficiency simultaneously, while in the western region, financial agglomeration
promotes technological progress and hindrances the improvement of technical
efficiency. These conclusions provide reference for optimizing urban ecological
environment and promoting green development in China.

Keywords: Financial Agglomeration; Green Total Factor Productivity; System GMM
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1.1 MRERREX

1.1.1 fixE=

H 1978 FFHCEFF LK, 28t THUN R £ SR B ERHRA, E
S5 3RAT T 2R H R, B P GDP M 3679 440 E WA Ak 100 Ji14 It SR
T I A i N PR O 22 5 R =2 LA A RE . =i SO AR, Jd e 1 B U A, o
WG Y E R, P EEm 7 RE SRR, Kl 11 Frox. RET
WK 5 3R E 25 £ S, A E P GDP sk 30% LA BRI, AR, HAE4
E & Griair i K EEAEH R, SHRAEFEAERS, — B H9EIRE e
THAEI) 70%/c 4y, Homede s B S mi de i, Ty Ge bR & — BN R
BREENME A B, FERRUR AL BRI RS B EAZ R R = T, SEL T
2255 K e SRS S8 —, s e i TR 48 5 ST a Jog B K R IR R B ) R

1.1 2003-2019 FFFREGEIREHE T54H . SPFEK AR
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O X H O A D O QO DN A D NX L o N DO
Q7 X 7 O O O K O A A & 7 S Ay
> D SRS SR SRS IR SN SRS

)\ IGEEURFEE  weem \EHHINE == APYGDPIEKE

HaBRAE R (TFP) PHRH, CHOBORMZ M T i T &

P 22 5F R R AR, (H— B DR A B3 A 7 5 1 SR A e RE R BN

P R A B S ANV S Y5 FEAE N, 0K 3 B S PR 1 R R e T R K

PHE. Bk, RN RE T REBH A S BRI ekt BR AR (GTFP)

LI B A iR 22 0F M R R A R IR D br . RTH P ES e fr 2R A
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RO EESR @ R Bl P R ) BT T B < S AN e R LA I BB SCHr . R
LA 2507 SN E AP Sl ES ot VA< i9p i Ab 77 et G S0 AN B Y F I3 S N
AR S R TR YA A IR X A 2 R B0, R R R L X N e AN B XL SRR AR
TR LRI 3R T R 5| K < i B U SR A T i DO R T <ol o T2 b BT
B HOTBOR 512 Qi & R USSR K 3K [R5, Hh ] < b AT A o A2 38
W Y% 0y CAAR PR B N BT R A B e Tl A Ry . — TS, SRR
Rl iR R R HEBGEE, AUREMR S BAKIAR R &, 1 HArsh 7 8 d i
MACHIAECE, NERTER N IT . HERESR AL 1S I I IR

M A JRE SERR G LR, Rtk AN 3 o 3 0 Tolko — BT 5 T3
ST TR JB 3 S ) A SRBREATUSK, TTT 3 (1 W O A e AR 25 2 3R R BRI T 5 5K
b TAFRE i S XL H AT, R ik RH A R e, QbR
SCGHAETERE, SRR GRS RISt B 7 R N RN S L], DL —25
ik AR IR HAE R HESI e P v R A e, O PR R B A B i, S
AR R A ERSHENE.

1.1.2 fiIxEX

1. Higz X

—J7H, WMEESPA SR, KT EmMER S ORI R A R KRN
WELR D, ARGl e e R S ax e B A AR R 5 AR M A
BAR, FE TR R B FOSCR . O, AR SCH T N e ¥
MEMEREROEERAEERAGHRER, GUT2mEAIFCRER
Xt Skt G TR AL P R SO RN FIALAG AT R S B A B R

2. PSR X

LT BEIRAN AL AR L PRI A ) B, B R [ R
DRGSR RFox R R 2 ¥ o SRt B A R h E st e itk
JE IR R B i B, A SCHE T RS R SRR R =t il Rl AR R S S th e
R A7 AR L A T 8] R AH L SR IR0 AR AT BT, B85 3 2 R AR EL R AL
REWNERE, NIRRT BRI T e LA IR 55 2x e 5F R RIRCR, JFHEsh
IR 2835 e B R R R AR o IR AR RN HEB SRt 28 5 i Je BERE SR (it SR A A, R
A EE ISR L

1.2 HEkERIL



1.2.1 RBEERETRIAREGIE

1, st B A R A AR

Solow (1957) Z S AMAR R B AN AR R 22 B G KAR AL, K I M0 AR 7™ AR BR T AR
57 2 1B R DT CLAMER A RO A B R AR 5, X R A B AR P R e I
o, ABHRZE &S 5L 5 J5 BT BRI OR 0] RRLE W B2 R 1) iAoy ok
IR, R 2 1) 548, B UERT A Ok ] 330 A2 i) 24 3 [ 42 5% W R R R I )
PEK 25 (Chambers et al, 1996) , BT PA, R AT R KE TR R &M 578 IR &,
T AN BT B2 A T IR NIRRT Th I A BE 3 AR 7= 38, (EVPIN R R R I S A Rs . T
FE A T A6 W A 3R AR 77 BRI AR BN B N 0 eI S R R T FE
(Mohtadi, 1996) , {HZ, AL MBI RI, 15 9H A7 H IE AR fET ok
LT ROMAEIR T ARSI, RESE 8 ™ . Chungetal (1997) 41
HRHEBA A “IR” P2, FIH Malmquist-Luenberger (ML) $8 250 S 8T 5 1 45 2L
R, T ERERAER, Bk, BRRBRAFIG I S AN
BHEFETRNGORERETR, RZFECBEILR (FHL, £FR,
2017; Tripathy, 2019; ALJEEL 2020)

2+ A B AR P AR I DT

S5 E N AN RN R AR AR R ik, EEA AR L. MK
. BEHLRTVEZE P2 R0 (SFA) DR A48 73 Hids (DEA) DU,

RECFEBOE B AR LR R0 3 NEE 2N AR 23 FF A IR 25 & R R R, B Sk
P2 AR AR A B B R AT ¥ B 2 Lok RAE &R AE 22K T, HTi%
T2 WA 2 [T A2 A 7 B 2R 5 A B AR o 2 B X P B A1, AT 7 SE Bk
AT AT IFAES . WMKZFEENHREY RED, £ Solow(1957) #2H
“WEKRME” BIEEAL R ETR. ROK AR R SR INEAR. 5530
JNBEZH o FECE M= 1, R R E B AR R, X553 0 )
F=H Kendrick (1961) & X HNREZRA R, (HEl KZEET EME A
A P2 R B R, B8 A se S IR s KB I S ELSEANTE, SR B 2 BR
Aigner et al (1977) fEREHLETHT A = %L (SFA) W58 5 TH 3RS HOR A, %7
EATDARAME KA EIE A L, (R P AEH TEE “UF” A “OR7 R
ZRE RS, HEEH 2R B A

AL Hr (DEA) JB TIBES W —Mortir i, HFEE T 2R
X 45 NI 7= R i e /N AR 7= BT REVE AR AT RS BT I R b, A2 H R E R Ak
FH TIN5 6 A T2 38 A P B8 I i i LI %o AR 41 DEA RSB AR I A A

#J CCR A% (Charnes et al, 1978) « BJ S KUALH 9 1Y) BCC #57  (Banker et al, 1984)
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%, (AT /2 CCR BANIL 2 BCC ML, #TIEFI & “4f” A “Ip7 7=
o, T A=A . mfEERRN . R HE S R (SDF) & 5.1
HH I R R 2 0 A B AR P AR ) TV, AT LUK BRIV FE A AT 5 g N AR e R
BEARR, RS S ERRARE, H SDF 245 A, Xf
[FIIN SR 87 PRI IR PP CEM . v T ANE SDF HIEkIE,
Chuang et al (1997) B XizH 1 77 IR EE & K% (DDF) , Rea & 877 i) DDF M.
MT 20 (Malmquist) 58, P45 H ) Malmquist $8E06R 8 = 42 Biks- =
BAAs ML) #8%k. (H2 U™ HA RN, BIHIEB S B AR
s, AZEGEHY) DDF AR ok R KPR AR AG . J9Ab 3 iR A&, Fukuyama et al
(2009) #hFEH T2 [EIR ™ H AAA St ] B EK) SBM 7 ) P4 F 29 e IO Y

3. SRt BE A RN R

bR EZT ARG, TR, FREEAE N H &, ST A
Ras BEVRYH REFIIREE LR 1 43 0 A4 B3 AE P2 R M BE AL RO 24 1 22 AR S 1
HARE 2 —. BRSO AERAETRNEREARE, WAHAKEZ NIF
BeRil. WERFEN. FDI. FAlkgifg . &mk BEEME LWF9T, SR8 7 =M
TR o

(1) BRIEHH 6T % 0 A B3 A P2 R I 5

B AT A SRR B H 35960, W7 53 R 2 Rl o v SR IR 1) 3R 855
FHIRT GTFP HIszmy (2%, P, 2012, #EJKHESE, 2018; Kesidou < Wu,
20200 o SR, BA SR AR B IR BRI S GTFP Z [ 1) 56 RIB RN AT
W, PRI RI B ST A K T e ) S /M Y AL, AN AT a2 25 il A R
BOMP AR o DRI, RIS 2 e A b sl A 7= Ve R 8, 0 553 Al 1) G
JIRZEG Sy, M ANE A = R K42 (Hancevic, 2016; [ fL, 2016; Du et
al, 2021) . fHf, WAHASEIN, &E ISR AT LS 3T DA
WA B 0085 3l (Porter,  1995) , I8 () 37 #Mz N 34 5 Al 35 4 /g, 5K
L2 50 R R P IR AR Y (0 XU H b, AR S AT A ) (PR AEAE,
2018; Zhang, 2021). Lanoie et al(2011) & 2003 L& & H L EH KR,
WF 0 R ™A% H A W B W Sz vl DA E TRP 8K, IESE T 99U Bt, LH%
BRANES )AL (20200 A A E M 2 i i, tHIAHIE T iX — 4518 . th4h, HH
OrEE BT R IR GTRP (BB 5C RA LML), BINE L RA N A 61
FAME RN K RIS FE4E . Zhao et al (2018) J&F v [E ik 25 42 74 7 b 1) ThI AR 50 %
SIS T IR B 5 GTRP Z [Al {8 u A5G &R, IEHT T IR K W N A TE
fEo SR, FLREEE (20200 DAARE TVES TR NFEAR, WEIISHR RS

EX

=

4



GMM FEAY, I3 R ILFR AR sk Tl GTRP (8K 2= A FHAS AR, {H243F
SR I — s AP A R T GTRP e, PR 2 “U” BUCR, Qiu et al
(2021) MIWFFEEE IRt I —50

(2) WERANXS SR A B R A 7 R R .

ERFEMATEFWEL R T, RERFEEK T RGHER, %2 R BN
Xt R AR 2R B . DA B —Le S0 58 K B, R&D A A iR
7 AR ST AR, TSN A R AR GTFP H4K (Zhang,
20210 o {HiFEANE /N (20200 W T AE 30 N GTRP, I AL A (Al
TR, SCUESE AR B RED G N BE ST AN X GTFP,  XJ HARIX 45 GTFP )
B LA IE A 13 N . SRR AR 4% (20200 FEFAE 276 MRTT %L
o iy gt ] 5 AN, ISR HOR BEAD A B R IR A 8 BRI e N L RN
REfRE SR VBRI D, (ABEE T R BN GRS I S I3 “ U7 BYHFE.

(3) FDI Xf 4Rt A TR A P2 R [ 5

DA SCERTXT FDI 5S4 g A /=% (GTFP) Mgk RE 7 KEH
RNIIREF, HMARIBEIER (ER. £, 2017; BB, 20205 Yu
et al, 2021) . —#or2EE IR, FDI H#E5h GTFP H)$em. W= £ 1
(2019) LA EAHEHE AFEA, KRB FDI 5 GTFP 8] 482 /) IE e #E1E H .
FENLAEFNRRIAAE (2019) (T W E 34 A2 TAT A b, IR A 15
Sy VGG AN 22 709, A T FDT b4 (o 4 B AR P R HEAE T, AR R B
THRIERA ., mAERR R A L EL L, MUbk ) IE SRR G 28R i) DT, Xt
THRESTERERWREAEAREAREER . Nl ia Rl R E &
FA, ZRREE (2016) FR 5 . 1E 4 Z AR 7 A, B 7045 SRS W] FDI A GTFP 2 [A]
I B AAH S5 R, 15 FDI %F GTRP (1 FH 4332 3 B4 KUK F R 540 o

(4) PAMbEE X S (0 4 B AR P R IR R

AT KB SRR, Fok S AR T 202 GTFP 3K BRB) T) CRREE .
XISEUE, 20205 JHE. 2, 2021) o KWL (2020) F T E 59T E
TR TTEAE, BRI BCRHES) 1 PS5 T, ik — gk 17 skt se
TLRA R S . SR, XE RN 5K (2020) BFF 5853 H B, 5043 1
I R TP b S R LA B I SR s, TS W in R BT 1ot b g 4, S8 7R
SERIESTL IR AE — B R EE ) “ A MR 7 LR, X W ARFHAG [ R AR LR (0 LR
AR K

(5) il JR Xt G (A B AL P2 R I FL

b IR R AN IR V5 gl B H W R, S AT T Rl X GTEP 52
e BfF FE R KRR 22, (FE FOR T ) s a4 ] i R AR — B e . A
FONNERUREXS T GTFP KK 2 AR K (I8 ¢4, 2018; Tripathy, 2019) ,
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BBA— I RN SRR A FT GTFP IR (E/NBE, 2018; KA,
2021) o BEAh, BRI (2017) T A AR E, SRR TR Bl AR R
Xf GTFP A R #E/E FAE X P (i dE A FBOR LSS, 3 B] G 2R 2 00 tH AE S It A

FHPEESE (2021 MW AERUR S P B gt 2R A 7 R AR “U” B
KFR. Hib—1, —EGRIEFT 7 2 MA R SRUL R N GTFP 52, JA
FAEFMEET (2018) T HEKITEEH 11 NMET IR, RSk
RORFEFRAT LA M Rl AT GTRP B 0 ,  BIF 7045 SR R S il RO o8 RE 8
A2k GTFP RS, (HEESRIRNAYIHG | GTFP K3 K. Yangand Ni (2021)

BT 514 “—ir B EREEE, TNy E RIS R AN TR RS )4
TEXT GTFP K HA HESh AR, B &R RIS BRI 1 GTFP IR RE, M
WNAERRAE KT, S RETUAL AR DA 0] R B8 AR R e B B A 1E [ (e it
ROR, SRR SR RORRLER, 2] 7R .

1.2.2 EERNMRER

1. &R R A

FE 1973 4F, <RERMEE iR, Kindle Berger tA Ny fliAR JE A4
REERE XIS T, B SR LA S TR K. FUEEBLBY
BOARMRICER, AKIAAE T e R E XFE 2R, kA%,
(B NG S MBI AP 7 T R MR . —FB 0 SOl B 2 SO — SRR
AEER (Gehrig, 20005 ARYLMG, 2008) , FERIBTE— & 1 X 583G Bl N &
R AR BPIRES, RO SRR R e . SRR =R eRiE B
WY e R REESERFIE. A B SCOE CHOY s R i R
(Porteous, 1995; XIFZE, 2007; 5KEFILSE, 20200 , eI IRHH e
PR S XA (LR A S . SRS A E A A B B I 2 3
DA, SRIEIEBEG AR AW G . R, BE T AEARR R b X 48 8] P9 A2 il
R b B ) A RN AR A

2. bR IIE

XFEAAH IS SR S A Y, 0 B8 SR K B 7 VA DA LA 47k
A E . DO $6%L (Duranton « Overman, 2005) . #ZSiA/RFEE. 2RI E R
UL S DX AL, KRECOCAT 3 MO ZZ PR A B . O B, AT Ik
FERT EG $8%0, & MO A B . WA, LSR5 e R B XA 5 N
RF, da HH X B 37 b B AR S . B T AR SRR R, AT 2
BT 8 e AT RE S O AR b S B AR SR S Bk O, (HERICHEFE R, DRt e

6



W2 B8 FENE WA ERIF8r. Frbl, %K Sk, A SCik X A7
S8 SR I B3R ] 25 b (X 4 AR K (T, 2017; Yuan et al,  2020; Xie et
al, 2021; 508, 2021) .

1.2.3 ERMERMNREL2ERE RN RLEZIE

WA KT R R K it RS 7+ 5 KR, &g RE
I AN GRS A RV AN . BRI B AN AT I Bh RN S R i 42
Gri K (X%, 2007; Greenwood etal, 2013; FMNELZE, 2017), FFHHFLm{E
A2 B RAT I 2 R X382 % (Rodriguez, 2017 ;Nguyen et al, 2019) .
A RN E R AT T RS K O, 125 8 T Aed AR 1A @ 4R 6
EF AR R REIEERAET 6., nIRrER R CH JE. BEIA 1K
TSR, KIS 41O SER S 2B R R IR D
LRI TRV R, (H2ESRER SR OSBRI R IR LR
SN MAERHMTWIIE I AR R, I FRERIT RN . AW 7T 4.

I S SUES S Lo ]

REZZHINA, SRERNEEREF A EREEMIEA (Buera et al,
2011; Z{alE. BAREE, 2018), HEAFRSMATIERMEWIEHA ZR, X
f B AT REAELE N AN . FE R KIS (2013) DA EEA 230 AN KA i 4
PR RE AN T 23 (M BN A Y, B 70 45 SR o, 31T 4 Rl SR AR B2 1 s ]
DLy Bl A K GTFP e Ft, 1 BLARRE T B X ) GTRP 3. Mg (2017) F
FH o L A B R R ] 1 R AR IR TFP IR B4 F DL R FE IR [m) 4 F 1Y
A H S, HL R R 2 52 B AR . AR AN A R A R 5
Mo UEAR, PRIEFIRBEEE (20160 FHET-4 R A, B 70 K I 4 R 5 1 1a]
R TR AR, YRR —Elr, SMfleZERmAar=%
K

2+ RN R R A AR BRI T AT

HAT, RTeaEREmgt e R4 x (GTFP) KWt 5HLH 2 Hrik
AETFHRIBARRE B, P BURAE ARG - BF T 7 VA AN R i 15 AR TE R — SR AT 7T
45k, BiARSE (2018) BT [EM s, RAIARST GMM B, SIERTFU K
Bl Al O I T SR R BFRCR R E I s . g it X 2 U R
R, TR 2R P DX i 20 3 g ) L R A2 EAE o 5K Bl oo (20200 PAHRE UK E
KL EHE REA, SR TR I R AR JERE et GTRP G, (HiBEE —
SE | TREAE R R E FH WA 25 . Xie et al (2021) DLH E MO TTECHE FEA, #4
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e 2 ) [ AR SR AR, SR 45 R s < R TR A GTFP A7 1 3% (1 Ik [ fie AR
F BRI 30 GTRP (35K, M/l (2020) DL & 43 Bt WFEA, @ar
AR PP AR A, JFARAIE 1 R EE IEONT GTRP 2 8] I A SRR &, (B T3
SRR AT P8 B TR BN AR PR B A O I TR, i ELIXA 1 T OR B A bz e 1k,
ARSI A L P B X B i . SR (2021) T [ (1 48 AR . W T R
4t GMM B 25 T BB A SIUE 0 M e RS 8 S il GTRP IPEFI R &, 45 R B
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— RIS, Jerit s A D febnl = T E 5 A A - E R R
AT e AR, SO B A, Bl A, WA R IR N . &
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